It is recommended that standardized monitoring of breeding sites be continued on an annual basis in the Parkland Region. Continued searches for new nesting sites near occupied or historical nesting locations should also occur. This monitoring, along with similar efforts in other parts of Alberta, will allow wildlife managers to detect sudden declines in the population size or productivity of the small provincial population, and respond with necessary management actions.
INTRODUCTION
The peregrine falcon (Falco peregrinus anatum) historically nested on cliffs along most major river systems in Alberta. Nesting records indicate over 60 known eyries south of 56 o N in Alberta (Court 1993a) , but there are insufficient data to determine an accurate population estimate for the province. In the 1950s and 1960s, global populations of peregrine falcons declined due to reproductive failure resulting from accumulation of pesticide residues (DDT and its derivative, DDE) in tissues (Peakall et al. 1990 , Court 1993b . By 1973, there were no known reproducing peregrine falcons in southern Alberta, and the species was considered to be extirpated in the region by 1975 (Fyfe et al. 1976) , although small populations persisted on the Canadian shield area of northeastern Alberta. The peregrine falcon was listed as an "endangered" species in Canada in 1971 (COSEWIC 2000) , and in the United States in 1973 (Milsap et al. 1998) .
Following the near-extirpation of peregrine falcons in Alberta, and the banning of DDT in Canada in 1969, wildlife managers began intensive efforts to restore breeding populations. In the early 1970s, the Canadian Wildlife Service removed peregrines from remnant wild populations to establish a captive-breeding program to supply captiveraised peregrines for release into the wild once conditions were considered conducive for successful reproduction. Between 1976 and 1985, 131 captive-raised peregrines were released into southern Alberta through fostering and hack releases, with two pairs of adult peregrines successfully fledging young by 1986 (Murphy 1990 ). In 1992, it was found that pesticide residues in eggs collected between 1968 and 1992 had declined to the point where contamination should no longer inhibit reproductive success (Court 1993b) . In that year, the Southern Alberta Peregrine Falcon Reintroduction Project began with the goal of releasing approximately 40 captive-raised peregrines annually through mass hack releases over a five-year period (Stepnisky 1996) . This goal was subsequently achieved (Stepnisky 1996) .
Since 1970, continent-wide censuses of peregrine falcons have been conducted every five years to monitor populations and gauge the success of management programs. In 1970, three occupied territories of peregrine falcons were found in Alberta, with just one of these being in the southern part of the province (Cade and Fyfe 1970) . By 2000, the provincial population had rebounded to 48 pairs, with 23 occurring in southern Alberta (Corrigan 2000) . The increasing population led to a down-listing of the species to "threatened" in Alberta in 2000 (ESCC 2000) , following a similar down-listing at the national level in 1999 (COSEWIC 2000) . However, populations are still at low levels, and regular monitoring and management is required if the species is to continue its population recovery.
In the 2000 survey, a total of 12 occupied territories were found in the Parkland Region 1. Determine nest site/territory occupancy of the 12 sites, 2. Survey suitable habitat for new nesting and/or territorial pairs in the area, 3. Determine breeding success and productivity of all nesting pairs, 4. Identify the origin of all territorial peregrines through band readings, and 5. Band young peregrines for future identification.
METHODS
Specific terminology relating to the occupancy and success of nesting sites was taken from Murphy (1990) , and is outlined in Table 1 . This terminology has been consistently applied to provincial and national peregrine falcon surveys since 1985.
The twelve sites occupied in 2000 that formed the core of surveys conducted in 2001 included seven sites in the Red Deer River valley ("Fred's Place", "Twin Cliffs", "Silent Springs", "Ardley", "Trenville Park", "Tolman" and "Morrin"), two in the North Saskatchewan River Valley ("Rocky Mountain House" and "Brazeau") and three in urban areas or industrial sites ("Telus Tower", "Forestburg" and "Genesee"). To respect the sensitivity of these nesting sites, and to maintain landowner privacy, specific nesting locations are not provided in this report. Information and access to nest site locations can be provided to interested individuals at the discretion of the appropriate Alberta Fish and Wildlife Division staff. Fyfe 1970, Court 1993a ). Surveys were completed by walking into known suitable nesting locations, or by surveying the river bank from a jet boat.
Regular monitoring of occupied sites occurred at approximately 10-14 day periods throughout the breeding season to determine the chronology and success of nests, and the identification of any banded birds. All monitoring was done from several hundred metres away (using 20-60x Bausch and Lomb Eliteâ spotting scope) to minimize disturbance to nests. Using this approach, specific nest contents could usually not be determined (unless large young could be seen), but the chronology of nests could be confirmed by observing incubating females, adults entering nest sites with food, or parental behavior that indicated the nest was still active. In cases where females were disturbed from a nest, the observer quickly retreated to a distance where birds were no longer agitated. Site visits to confirm hatching success (see Table 1 for definitions of nesting events) occurred between 8 and 12 June. If no young were observed and the female did not appear to be incubating, breeding was determined to have failed. At that point, any addled eggs were collected for laboratory analysis of pesticide residues, or to determine reasons for hatch failures. Visits to all active nests to determine fledging success occurred between 25 June and 7 July, although ongoing monitoring of active sites occurred until 31 July.
Young peregrine falcons were banded with a United States Fish and Wildlife (USFWS) aluminum band on the right leg (applied with pliers) and a colored (black) alpha-numeric band on the left leg (applied with rivets). The orientation of symbols on alpha-numeric bands was recorded (either horizontal [H] or vertical [V]) and whether there was a horizontal line separating the symbols (-). Banding was conducted under an Alberta Environment collection licence (015 CN) and research permit (3989 GP). Nests that contained less than four young were considered for fostering of captive raised young if ages were compatible.
At the conclusion of field surveys, all peregrine falcon nest site locations and occupancy, breeding and identification information was entered into the Biodiversity/Species Observation Database (BSOD), maintained by Alberta Fish and Wildlife Division. All nest site and breeding information for prairie falcons (Falco mexicanus) and bald eagles (Haliaeetus leucocephalus) was also entered into BSOD.
RESULTS
During the 2001 breeding season, there were twelve occupied territories in the Parkland Region. These territories were the same locations that were held during the 2000 breeding season. A total of six days was spent surveying for new nest locations, with no new sites being located in 2001. Surveys for new nest sites were delayed by extremely low water levels, preventing the use of jet boats on the Red Deer and North Saskatchewan Rivers. All occupied sites were held by pairs of peregrine falcons, with breeding pairs occurring at nine sites (Table 2 ). Of the nine breeding pairs of peregrines, six pairs were productive and successfully fledged a total of 20 young. In 2001, the number of fledglings per occupied territories was 1.67 and the number of fledglings per breeding pairs was 2.22.
There were 24 adult peregrine falcons occupying territories in 2001, with 11 being identified as captive-born (denoted by red alpha-numeric bands), 11 as being wild-born (black bands or unbanded), and two as being of unknown origin (presence of bands not determined; Table 3 ). Of the 11 captive-born peregrines, 10 originated from hack releases of the Southern Alberta Peregrine Falcon Reintroduction Project between 1992 and 1996 (Stepnisky 1996) and one adult was introduced through fostering in 1999 at Fred's Place. Of the 11 wild-born peregrines, four originated from Red Deer River rural sites, two from urban sites (Calgary in 1998 and Genesee in 1999) and five were from unknown locations. A total of 15 young were banded out of the 20 that successfully fledged during 2001 (Table 4) . Young were not banded at Tolman due to the inaccessibility of the nest site, and at Ardley due to an extremely aggressive female that has struck Alberta Fish and Wildlife staff while banding young in previous years. Two young were known to have died after fledging. These include one young that was electrocuted at the Forestburg nest site and one young from Ardley that was found dead at the base of the nesting cliff. Banding occurred at Morrin and Twin Cliffs on 26 June, Forestburg on 4 July and the Telus Tower in Red Deer on 9 July. Although five captive-raised young were available for fostering, no attempts were made to place these chicks into wild nests. At the time when these chicks were available (approximately three weeks of age), only the Morrin and Twin Cliffs nests were of similar age, and both already contained four young. No addled eggs were collected for pesticide analysis.
DISCUSSION
The 12 pairs of peregrine falcons found in the Parkland Region in 2001 is a dramatic increase from the one pair observed in 1991. However, results of annual censuses conducted in the region since 1991 ( Figure 5 ) suggest that the rate of increase in sites occupied by territorial birds is slowing. This pattern is similar to that of other recovering populations when approaching the regional carrying capacity. However, it is unclear if (Cade and Fyfe 1970) as part of the initial North American survey. By this time populations of peregrines had already declined precipitously and the historical population of peregrine falcons in the Parkland Region prior to this decline is unknown. Therefore, ongoing monitoring and surveys of populations in this region are required to determine when the population has stabilized and whether the local carrying capacity has been reached.
With an increase in the number of territorial locations, an overall increase in total natural production has occurred. This production reached a maximum in 2000, when 33 young were produced. However, the total annual production has not always matched the number of territorial pairs present. For example, the number of occupied sites increased from one in 1991 to seven in 1997, but there was only one productive pair in each of those years, which produced between three and four chicks annually. During this period, the number of chicks produced averaged 1.51 per territorial pair (range of 0.57 in 1997 to 4.0 in 1991), with production in four of seven years being less than 1.5 young per pair. Poor productivity of fledged young in the early stages of the peregrine recovery in central Alberta may have been due to the inexperience of the breeding population. Between 1992-1996, 145 captive-raised peregrines were released into this region (Stepnisky 1996) , and it is from these releases that the majority of the breeding population in the Parkland Region originated. With more experience in site selection and feeding young, the territorial pairs met with increasing success in fledging young. Since 1998, the number of occupied sites has increased from seven to 12, with the number of productive pairs varying between 4 and 10, and between 12 and 33 young being produced. The average number of young per territorial pair during this period was 1.91, with production meeting or exceeding 1.5 young per pair in all years (range of 1.5 in 1999 to 2.75 in 2000; Table 5 ). Overall, natural productivity in the Parkland region has averaged 1.65 young/territorial pair between 1991 and 2001.
Although the same number of sites (12) were occupied in both 2000 and 2001, total chick production was lower in 2001 (20) than in the previous year (33). This decrease may be attributed to a number of non-related factors. Three young successfully hatched at the Genesee site but all died at a young age prior to fledging. Two new adults occupied Fred's Place, including a one-year old female. Copulation was observed, but due to the age and inexperience of the two falcons they were not successful in laying eggs and raising young. At the Silent Springs site, the female was found dead on 25 June beside the nest bowl (which contained shattered eggshells) and it was subsequently determined she was killed by an avian predator. This particular female was breeding for the fifth consecutive season at this location and had successfully fledged young in three of the last four years. The failure to successfully raise young at the Trenville Park site may be attributed to the natural collapse of the only suitable nesting cavity located on this particular cliff. It is unknown why the Brazeau Reservoir location, a traditionally strong site for the production of young, failed to produce young in 2001. The Forestburg Reservoir site produced young for the first time after being occupied for the previous two breeding seasons by territorial peregrines.
The demographics of the breeding population have changed dramatically in southern Alberta since 1997. As expected, the percentage of naturally produced peregrines entering the breeding population continues to increase (Figure 1) . Johnstone (1998) suggests that the presence of floaters (non-breeding adults) in a peregrine population 
MANAGEMENT IMPLICATIONS AND FUTURE DIRECTIONS
Currently, the peregrine falcon is considered a "threatened" species, both provincially and nationally (ESCC 2000 , COSEWIC 2000 . In southern Alberta, the only locations where peregrine falcons have returned to their historic range and successfully and continually breed in a natural rural environment is in the Parkland Region. Successful breeding has only occurred since 1991 and at multiple sites since 1998. This population is still recovering and data collected to date should be considered the beginning of an ongoing monitoring program. All known sites are well documented and easily accessible and can be effectively monitored for occupancy and productivity. Continued monitoring will provide accurate estimates of carrying capacity and annual productivity, and is important for modeling recovering peregrine populations in the province (Court 1994 , Stepnisky 1998 . Inventories in the Parkland Region should incorporate a standardized protocol that would enable resource managers to evaluate the status of this species with minimal effort. Such standardized monitoring is now being developed for peregrine populations in northern Alberta. Ongoing monitoring of both the southern and northern Alberta populations would provide a warning should the productivity or population size of peregrine falcons suddenly decline in the province. Biologists could then undertake more active management strategies, such as reinitiating hack releases or the fostering of chicks.
Future survey effort in the Parkland Region should continue to focus on the Red Deer and North Saskatchewan Rivers. The search for new nesting sites should concentrate on areas that provide high-quality breeding habitat in close proximity to either historical or active nest sites. Surveys can be completed efficiently and thoroughly by the use of jet boats on these two rivers and survey effort should be completed during the breeding season to detect occupied pairs. The Red Deer River can only be effectively surveyed by jet boat to the Morrin Bridge (Hwy 27), due to the width of the river valley and inaccessibility of suitable cliffs for viewing. Survey effort on the North Saskatchewan River should be focused between Rocky Mountain House and the Berrymore Ferry Bridge (Hwy 759).
